operation. The amount of solution required was very small. Of course, atropine alone was given previously, and the patients " came round" almost immediately the infusion was discontinued.
As a general criticism of the method it has been suggested that it is a complicated one. I think that this must be admitted. It is obvious that from its nature the method must be carried out under the strictest aseptic precautions, and I cannot but feel that any great simplification of technique or apparatus might lead to the adoption of the method in a somewhat impromptu way, with possible disastrous results. Although at present the method is, comparatively speaking, a new one-and we can only go on recording cases and judging by results-yet it seems certain from the experiences up to the present, which have everywhere been so encouraging, that the method will certainly take its place as one of the recognized means of inducing anaesthesia.
Hedonal Infusion Anxsthesia; a Report on Seventy-five Cases.
By C. M. PAGE, M.S.
THE induction of general ancesthesia by the intravenous injection of drugs was first effected in man in 1872 by Ore [8] ; the drug employed was chloral, fifty-three cases were reported, in fifty-one of which satisfactory results were obtained. Further experience, however, proved that the procedure was not without danger, and the method does not seem to have been further developed till 1909. In that year Burkhardt [2] published his application of the principle, using solutions of chloroform first and then ether.
In 1910, Professor Federoff, of St. Petersburg, suggested the intravenous administration of hedonal. Since 1900 this drug had had some vogue as a hypnotic; it had also been given by the mouth (in several Russian clinics) as a precursor of chloroform and ether with satisfactory results. Reports of its use as a general anaesthetic first appeared in Russian journals [7] , a preliminary note was published in German in 1910 [9] , and in the following year Jeremitsch [5] described lthe technique employed, with details of sixty-five cases. At last year's Congress of the German Surgical Association, Federoff [4] contributed a brief account of 530 cases collected from three Russian clinics: no death directly attributable to the anaesthetic was reported among the series.
The method adopted is one of interrupted injections. A 0 75 per cent. solution of hedonal in normal saline is placed in a flask from which it can be forced by air-pressure; leading from the flask is a long rubber tube terminating in a fine hollow needle. A superficial vein is exposed, punctured by the needle, and a volume of fluid sufficient to produce general anesthesia injected; the needle is then withdrawn and re-inserted for the purpose of further injections as they become necessary. In the course of an operation lasting one hour and fifty-one minutes, five such injections were required. In Jeremitsch's sixty-five cases, the total amount of fluid injected in any one instance varied from 325 c.c. to 1,100 c.c. In two cases satisfactory anaesthesia was not obtained; in one the vein isolated was very small, and the injection was carried out with difficulty; in the other instance the injection was made into the internal saphenous vein; anaesthesia was not induced after the injection of 800 c.c. of fluid; the case was one of varicose veins. As a result of this latter experience, Jeremitsch advises against infusion into the veins of the lower extremity. The only complication of anaesthesia which he records is respiratory depression. This appeared in one of his cases, and was attributed to a too rapid injection of the fluid; Federoff notes that respiration was affected in eight out of the 530 cases he collected. Jeremitsch states that vomiting or headache were usually absent in the post-operative period; he detected no evidence of irritation of the kidneys, and had no case of local thrombosis in the veins.
Hedonal anaesthesia has been employed at St. Thomas's Hospital in over 100 cases; in all instances satisfactory anaesthesia has been obtained. I have details of the first seventy-five cases in which it was used. On these seventy-five cases the statements in this paper have been based. I have adopted a method of continuous gravity-fed infusion. Before going into details of the technique and the general results I will give some account of the characteristics of hedonal.
PROPERTIES OF HEDONAL.
Hedonal or methyl-propyl-carbinol-methane has the following formula NH2 co C H~-CH2, CH2, CH:.
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It is a white crystalline solid, stable at ordinary temperatures. Its solubility in water at 1000 F. is 1 in 100; it readily crystallizes out of a saturated solution in long, fine needles; the solution can be boiled without the properties of the drug being affected. Prolonged heating diminishes the concentration owing to the volatilization of a certain amount of the compound. It does not appear to alter in composition when kept for some months in the dry state.
Experiments on animals by Dreser [3] showed that hedonal had ten times the hypnotic effect of urethane, and twice that of chloral; he found that the respiration was not materially affected in conditions of deep narcosis; it caused a slight fall in the blood-pressure. Dreser noticed that the drug had a diuretic action, which is attributed to the theory that in the body the substance breaks up into urea, carbon dioxide, and water. Lampsakow (quoted by Krawkow) [6] carried out further experiments, and found that in dogs and rabbits a dose of 0 4 to 0 5 grm. to the kilo of body-weight produced complete general anesthesia; the respiratory and cardiac rhythm remained regular. If toxic doses were given, the heart continued beating, after paralysis of the vasomotor centre. He considered that the presence of the amino radicle antagonized the paralytic action of the drug.
No fatalities attributed to the use of hedonal as a narcotic have been recorded. PREPARATION injection of I-per cent. novocain; the cannula is tied in as for an ordinary venous infusion. The fluid is run in at a rate of 50 to 150 c.c. in the minute; the rapidity of flow can be accurately controlled by regulating the tap of the tank and watching the flow through the dropper. In the first fifty cases we infused into the median basilic or cephalic vein; for this to be effected, the arm chosen must be fixed, either to a bracket of the operation table or to a separate stand. Latterly we have usually injected the internal saphenous vein where it passes over the internal malleolus; this has the advantage that the leg requires no special fixation, the scar left is out of sight, and the ancesthetist and his apparatus is well out of the way of the surgeon.
PHENOMENA OF ANAESTHESIA.
Within a minute or so of the commencement of the infusion the patient becomes drowsy, and often yawns; he has a subjective feeling of warmth and well-being, the face flushes, and if the infusion is too rapid a certain degree of cyanosis may arise; then follows a period in which the patient appears to be in a state of deep, natural sleep; this state merges rapidly into one of complete general anaesthesia, the deep reflexes are absent, and the corneal reflex absent or sluggish; the pupil usually remains small. In none of the cases has there been any struggling, a few have shown slight movements of the extremities, and some talk incoherently during induction. The respiration remains quiet and regular unless it is obstructed by the falling back of the tongue, an emergency which must be guarded against; the pulse remains full and steady; the blood-pressure drops slightly, and then remains fairly constant.
The amount of fluid necessary to induce anaesthesia varies considerably-e.g., 40 c.c. sufficed in a child aged 10 months; 1,000 c.c. were necessary in a heavily built man aged 25; the average dose necessary in an adult is 500 c.c. The period of induction has varied from two to thirteen minutes. As soon as anaesthesia is established the rate of flow of the fluid is cut down to a slow drip: the necessary rate varies with the type of patient, and is soon gauged by experience; as soon as the reflexes show signs of returning the rate of flow is increased again.
It is noticeable that, with this anaesthesia, the patient may react to cutaneous stimulation, at a time when the laxness of the muscles and the absence of conjunctival reflex would lead one to believe the subject to be deeply narcotized. DANGERS OF HEDONAL AN.ESTHESIA. The only symptomn in this series which has given cause for alarm has been cyanosis. A certain degree is common during the initial stage of anaesthesia, and passes off if the rate of flow of the fluid is diminished. It has appeared during the course of the operation in six instances; in all except one instance it was caused by obstruction of the air-passages, either from the falling back of the tongue and jaw, or from pressure on the trachea; in Case 54 a large dose of fluid had been infused unusually rapidly, and the respiratory movements became slow and shallow; the normal rhythm returned in a few minutes after the inflow had been cut down.
Federoff [4] reports that temporary stoppage of respiration occurred in eight of 530 cases; in each instance normal breathing set in again after a few movements of artificial respiration.
DISADVANTAGES OF THE METHOD.
The exposure of an adequate vein sometimes gives difficulty; if the novocain injection is properly made the procedure is painless. In children the vein is necessarily small; but in Cases 52 and 66 the internal,saphenous vein, where it lay over the internal malleolus, proved to be of sufficient size. Induction of anaesthesia may be slow if the fluid does not flow freely; such a state of affairs may be due to the use of too small a cannula, a partial block in the tubing, or to the selection of a vein of exceptionally narrow calibre. In one or two instances where infusion was carried out in the leg, slow induction has seemed to be associated with a varicose condition of the veins, the fluid percolating all the vessels of the lower extremity first, and, as it were, remaining in a backwater of the general circulation for a time. The prolongation of narcosis after the operation may be undesirable in trivial cases.; it might prove dangerous from the inhalation of vomitus in cases of unrelieved intestinal obstruction.
ADVANTAGES.
The technique is simple, the solution is readily handled and sterilized, and the active part is not volatile. The ansesthesia attained is of a steady and complete type, the relaxation of the muscles is remarkable, being often as good as that given by spinal anesthesia. The respiratory movements are steady and quiet. The removal of the ancesthetist from the scene of the operation in head and neck cases is a distinct advantage. In cases of hemorrhage or collapse the combination of the anaesthetic with infusion is very valuable. The absence of any inflammatory complication in the lungs has been a noticeable feature in this series; in only three instances have any been observed. The quiet sleep, insensitiveness to pain, and absence of straining, conditions which usually last for six or eight hours after operation, are certainly very desirable in many cases. Owing to the comparatively slow rate at which the drug is excreted, very small quantities of solution suffice to maintain anesthesia when once it has been completely established; thus, in Cases 51 and 60 the operation lasted over an hour and a half, and the total amounts of fluids infused were 1,180 c.c. and 1,125 c.c. respectively. In operations on the thyroid and larynx (Cases 31, 35, 57 and 67) the quiet, even anaesthesia is very satisfactory.
CONTRA-INDICATIONS TO THE METHOD.
In conditions where there is a marked engorgement of the lungs, or when the cardiac action is not properly compensated, infusion ancesthesia is likely to put a dangerous strain on the right side of the heart. In cases of nephritis it might be expected that the kidneys could not adequately deal with the infused solution, but in three cases in which there was evidence of chronic nephritis no ill-result ensued; in Case 68 the right kidney was excised from a patient suffering from general tuberculosis of the urinary system; there were no ureimic signs at any time, and she has made a good recovery. It is noticeable that the amount of fluid necessary to produce anaesthesia in these cases was not very large. Arterio-sclerosis, and conditions in which the bloodpressure is high, do not seem to be absolute contra-indications to the use of the method.
A few attempts were made to reduce the amount of fluid infused by administering other drugs before the induction of ancesthesia. In Cases 67 and 69, an injection of scopolamine T&O gr., mnorphine sulphate -gr.. and atropine sulphate T-i gr., was given half an hour before the operation. In Cases 70, 71 and 72, 4 grm. of hedonal were given in an emulsion about three-quarters of an hour before operation, and followed by a hot drink., In the first two cases the amount of solution necessary to produce anaesthesia was rather less than might have been expected, but in most instances there was more cyanosis than usual. In one of these, in which a thyroid adenoma was enucleated, this was chiefly due to mechanical pressure on the trachea. Of the latter three cases, two were partly narcotized before the commencement of the infusion as a result of the dose by the mouth, and required much less than usual of the solution. In this series no death has occurred which could be attributed to the ancesthetics; five died at some period subsequent to the operation while still in hospital. An account of the course of these cases follows:
Case 19.-F., aged 60. Compound comminuted fracture of the leg; amputation below the knee. The wound healed well, and the patient appeared to be in a state of good general health till three weeks after the operation, when she died suddenly with the signs of pulmonary embolism. Post mortem: A large ante-mortem clot was found in the pulmonary artery. There was no evidence of local thrombosis in the vein (median basilic) which had been opened for the infusion.
Case 21.-F., aged 71. Senile gangrene of feet; amputation in thiglh.
Death one month later from spreading gangrene of the remaining leg.
Case 26.-M., aged 71. Diabetic gangrene of foot; amputation in thigh. The patient was in a drowsy state before operation and died in coma thirty-two hours afterwards. The urine contained much sugar, diacetic acid, and albumin in fair quantities.
Case 27.-F., aged 24. Suppurating hydatid cyst of liver; cholecystotomy. Death one month later. Post mortem: Suppurative cholangitis, suppurating cyst of liver, empyema and general peritonitis.
Case 65.-F., aged 65. Carcinoma of rectum. Laparotomy for acute intestinal obstruction. At the operation general peritonitis was found followilng a perforation in the large bowel. The patient was in a state of extreme collapse before the operation; she improved after the infusion, but sank again afterwards and died seven hours later. Since writing the above a death from syncope has occurred in a feeble old man, half an hour after the administration of hedonal. A gastrostomy was performed; signs of heart failure set in directly after the administration of a feed. Post mortem: Carcinoma of the cesophagus opposite the bifurcation of the trachea, from which an abscess had spread into the mediastinum. The aortic valves were grossly diseased and incompetent.
SUMMARY.
(1) The intravenous infusion of a 075 per cent. solution of hedonal in normal saline produces general anaesthesia. (2) Corner. She was of fair size and development, and, so far as could be determined, quite normal except for tuberculous glands of the neck and enlarged tonsils. The method used was that described by Mr. Page, who had kindly allowed him to see some cases of his. The injection was normal, the left saphenous vein being selected. The operation was commenced ten minutes after the anesthesia was begun, and at that time 300 c.c. of hedonal solution (0 75 per cent.) had been used. He did not think the child was deeply an3sthetized, and she was of quite good colour. The operation had lasted another twenty minutes, and had practically been completed. As the skin stitches were being put in, another 200 c.c. of the solution having been given, without any warning the patient stopped breathing, which was the first untoward sign he noticed, as a good colour was still maintained. There was no respiratory obstruction. Efforts at resuscitation were made by artificial respiration, bleeding, injection of strychnine, atropine, and ether, and massage of the heart through the abdomen, but, unfortunately, without success, though they were persisted in for one and a half hours. The heart could not be said to have resumed its beating. At the request of the coroner the autopsy was made by Dr. Spilsbury, when the condition found was an enlargement of lymphoid tissue generally all over the body. The thymus was distinctly enlarged, and it enwrapped the great vessels at the base of the heart. The Malpighian corpuscles of the spleen were prominent, and there was a mass of lymphoid tissue about the ileum and cacum; the tonsils were large, and a greatly hypertrophied ring of lymphoid tissue was found about the base of the tongue. The heart was dilated, did not look abnormal in colour, but on subsequent section and microscopical examination it was found to exhibit fatty degeneration. The bases of the lungs were slightly cedematous, and there was an excess of free fluid in the pericardial sac. Dr. Spilsbury considered it to be a case of status lymphaticus. He did not propose to say more about the general subject of this anmesthetic, as the cases of it at that hospital had so far been few, twenty to thirty, and he had had no trouble with it except in this case.
The PRESIDENT (Dr. W. J. McCardie) said the Section was fortunate in having had so much recent good work brought before it at one sitting, and both Mr. Rood and Mr. Page could be congratulated on the number of their cases, their results, and the improvement in technique which they had effected. They were also indebted to Mr. Ward for the clear account he had given of his fatality. He only wished equally good reports of all the fatalities during and after anesthesia were furnished; more would then be learned about the causes of such fatalities.
A-2 Discussion on Infusion Ansesthesia
Dr. BARTON had listened to the paper with special pleasure, because two years ago, at a discussion opened by Dr. Buxton on the choice of an anesthetic, he expressed the hope that the method would be given a trial in this country. But he did not think the field for the method was quite such a large one as Mr. Rood seemed to make out; it had its limitations. Nor did he consider that it offered, in the ordinary way, better results than did scopolamine, morphine, and open ether, or the modification of it which he generally used. Mr. Rood said very little vomiting followed in his cases; this was also true of the method just named, and all the advantages the author claimed for infusion the speaker obtained by inhalation. But there were cases in which it was not advisable to give an antesthetic by inhalation, such as some operations on the upper airpassages, and there infusion would be useful. There were one or two minor drawbacks in connexion with infusion, one of which was that two men were required, one to watch the apparatus and the other to watch the patient; this might be a matter of importance in private cases. So far the method appeared to have been a safe one, but as time went on dangers might develop, perhaps through momentary want of attention or through some fault occurring in the apparatus, by which air-bubbles might get into the veins. He had heard of large amounts of saline being injected, with not very good anesthetic results. Possibly owing to this there might be cases of cedema of the lungs, and there was also the risk of thrombosis occurring in a vein, which was greatly obviated by the useful device shown. With regard to technique, he understood that the solution used had been 5 per cent., and that 10 per cent. had been found too strong to be safe. But he was glad to hear that 7' per cent. strength might be used, because anesthetists had reported that large amounts of saline had to be injected. The apparatus shown seemed to be very ingenious, but it was rather expensive. In giving ether in this way the process was not so simple Dr. HAROLD Low said he had had no experience of ether infusion, but he had seen the hedonal method carried out in a considerable number of cases at St. Thomas's Hospital. The number of cases in which it had been used in England did not enable one, so far, to dogmatize as to its safety. They had heard of a fatal case, but the patient was the subject of status lymphaticus, in which condition the patient might die though no anaesthetic was administered at all. There had been no fatal cases at St. Thomas's Hospital. In certain -cases it was a great advantage, from the surgical point of view, to remove the anaesthetist from the field of operation; also in operations on the air-passages and the mouth the inhalation of ether was difficult, and for them they were accustomed to use the more potent chloroform. Patients preferred injection into the vein to the inhalation of ether or chloroform; they went under in a perfectly quiet way-they went to sleep. The after-effects were very considerably less than those after ordinary inhalation ancesthesia. There was not so much vomiting, and the prolonged sleep afterwards did the patient good; pain was not felt for some considerable time after the patient had been put back to bed. With regard to the maintenance of the anaesthesia, that which he had seen after hedonal was perfect of its type; the patient remained quiet, the breathing was the same throughout, and the muscles were completely relaxed. With regard to the detrimental effects, in two or three cases he had seen considerable cyanosis, and he wished to insist that the anaesthetist's duty was just as arduous and continuous when giving an anesthetic by the vein as by inhalation. This was a drawback when the injection was done into a vein of the leg, for the anaesthetist should be at the patient's head, to watch the breathing and the colour of the face. He had noticed cyanosis if there was any obstruction to respiration. In one case the surgeon had to remove a cyst of the thyroid, which cyst had, by pressure, reduced the trachea to a keel shape, and when the tumour escaped from the capsule it dragged on the apex of the trachea, and reduced the passage to a mere chink; the patient became very cyanosed, more so than would have been the case under ordinary anaesthesia. He thought it was due to a mixture of the drug circulating in the body pluts the want of air. In several cases he had used free inhalation of oxygen, either throughout the operation or when the patient became cyanosed. In another case which he saw, he believed cyanosis was due to the entrance of the drug having been too rapid. Therefore the respiration should be watched very closely. He did not think that either of the new methods would take the place of the routine method of anesthesia, but they would take their special place for suitable cases.
Dr. SILK said that his experience of the methods of antesthesia under discussion was limited to some seventeen or eighteen cases, and it was entirely due to the kindness of Mr. Rood in showing him the details of the procedure that he had been able to carry it out at all. As was usual with all beginners, he had met with difficulties. As had been remarked by Mr. Rood himself, it was not easy to work the method single-handed. For aseptic reasons he thought that it was a moot point whether it should not be considered the duty of the surgeon to find the vein and tie in the cannula, leaving the anaesthetist to watch the patient and regulate the flow of fluid. He had not yet quite made up his mind upon this. In a considerable number of his cases there had been more or less lividity at the outset; this he had attributed to the sudden increase in the amount of fluid in the cardio-vascular system, and it was usually quite transient. It had been stated on all sides that this form of anaesthesia was of distinct advantage in throat and mouth cases. It so happened that most of his cases so far had been of this kind, and he had come to the conclusion that the advantages of this method over the older plans had been somewhat over-rated. It was true of course that the anaesthetist and his apparatus were removed from the area of operation; but was this always an advantage'? If the ancesthetist could not be at the head of the patient, but had to attend to the apparatus, an extra assistant had to be turned on to hold the jaw forward and swab out the mouth, duties which were usually performed by the aneesthetist. In course of time perhaps the surgeon would realize that it was not always good to have the anaesthetist at the foot of the bed. Witlh regard to haomorrhage, he would like to ask Mr. Rood whether he did not think that this was often increased, as for instance in big upper jaw operations? Two of his most recent cases indicated fairly the sort of difficulties that arose in this method. The first was in a big, burly, North Countryman, aged about 70, upon whom a very extensive operation for removal of the right upper jaw was performed. The operation lasted for nearly two hours, and about 2 pints 15 oz. of the 5 per cent. solution of ether were injected; not an excessive quantity considering the size of the patient. The day following he seemed to be doing very well, but the day following that he had an attack of tachyeardia, cedema of the whole head and surgical emphysema of the neck and upper part of the chest. The cardiac symptoms gradually became more pronounced and permanent, and he died on the sixth day with every indication of cerebral thrombosis. The surgical procedures were severe enough in his opinion to account for the fatal termination of this case, but it had been suggested that the thrombus was swept into the cerebral circulation by the intravenous injection. The second case occurred in connexion with the removal of a malignant thyroid; a typical case apparentlv for intravenous injection. Very early in the proceedings someone had to be told off to hold the jaw forward. Then the larynx and trachea became blocked with blood, the patient got very cyanosed, and stopped breathing, tracheotomy had to be performed, and even then he had to do artificial respiration for some time. He quite agreed with Dr. Low, that this method would find its level, and would not be used as a matter of routine. It was for anaesthetists and surgeons to determine what that level was. So far, it seemed to him that it was chiefly of service in those cases where a dose of salt solution would be given in any event.
Dr. HAROLD Low explained that he did not mean that the anaesthetist himself should be away from the field of operation, but his apparatus. Of course the place for the ancesthetist was at the head of the patient. With reference to the cyanosis in the thyroid case, the colour did not return for some time after the obstruction to the breathing had been removed.
Mrs. DICKINSON BERRY asked Mr. Page whether he considered there were' any advantages in hedonal infusion over ether infusion.
Dr. BLUMFELD said it was owing to Mr. Rood's kindness that he had had experience with the method, and he was impressed with the first case in which he saw it used-a very long abdominal section in a stout lady, from whom many sections of bowel were removed. Her condition seemed so admirable that the method seemed well worth trying. Since then his experience had been satisfactory, but he had selected the cases for it on the lines which Dr. Low mentioned, and on the principle of selection which he believed would be followed in the future. The patients had been those in whom the addition of fluid was in itself an advantage. He would like information as to the rapidity with which the injection of the anaesthetic was carried out. He thought he himself had put in the fluid too slowly, and would be glad to know how long Mr. Rood took to get in the first pint of fluid. An allied question concerned the strength of the solution. He also 'had felt that as anesthesia took so long to produce with a 5 per cent. solution, a stronger form might be tried. He never took less than fifteen minutes to get the patient under. His experience of after-effects was the same as the author's, and the patients had been free from vomiting. But he did not see how one could expect these patients to be free from after-effects on the lungs, because the action of the ether was the same, however given, and it must traverse the lung. The difference was that when injected it was not inhaled into the alveoli, but presumably it went into the pulmonary circulation and the patient's breath smelt strongly of ether. With larger experience he believed it would be found that the ether would produce bronchitis when injected, though perhaps not so much as when inhaled.
the PRESIDENT said the Section had heard a most interesting account of the new methods. He had read that Kiimmel had used the method successfully in ninety cases; Burkhardt employed it in 250, and spoke well of it. Some German authors, however, did not speak so well of intravenous infusion. One used it in only six cases and had imperfect anaesthesia in five. Pilkin used it in sixteen cases, and had one death, the patient dying a few minutes from the commencement of the infusion; therefore he gave up using the method. Kiittner warned against its employment because of the danger of thrombosis. In three of the cases infiltration of the lung occurred. Janssen, experimenting with the method on dogs, found that one died from embolism in the lung. He had used various anaesthetics and had given up the infusion. Schmitz Pfeiffer used it in forty cases, and he only recommended it in cases where other methods of producing anaesthesia were unsuitable. He (the President) asked whether in Mr. Rood's cases any mucus was excreted or cough excited when no atropine, scopolamine or morphine had been previously given. The Section was much indebted to Mr. Page for his account of the physiological and pharmacological action of hedonal. It was a drug about which very little was known, and of the same group as urethane, and Federoff's 530 cases passed off without undesirable complications. He (the President) wished to know whether scopolamine and morphine were used before the infusion of hedonal, and if not whether any mucous secretion was noted in the air-passages. In this method anaesthetists possessed an addition to their armamentarium which might be very useful in selected cases for operations on the upper part of the body, just as spinal anaesthesia was specially applicable in certain selected cases for operation on the lower regions of the body. Mr. ROOD, in reply, said it had been suggested in the discussion that the after-results obtained by infusion anesthesia were possibly no better than those obtained with the open ether when scopolamine, morphine and atropine were injected first. But speaking from the records of the German clinic, Kiimmel reported ninety cases in which there was no after-vomiting. Of his own 136 cases, which were carefully watched with the idea of detecting after-sickness, only six vomited, and three of those had swallowed blood during the operation. With regard to bronchitis, the ether was excreted from the lungs, but he thought the amount of that drug in contact with the pulmonary alveoli must be less when it was passing outwards from the blood into the air than it was when being absorbed by the blood from a highly concentrated vapour in the alveoli. The method did require surgical cleanliness, but the cannula and tube could be boiled with the instruments, and left in a dish at the side so that the anesthetist could expose the vein, pick up the cannula and insert it into the vein. The tube connecting the warming apparatus and the cannula could be fixed and the tap turned on by the assistant. Although a competent assistant was a very great advantage in an emergency, a nurse could attend to the necessary details. The largest amount of saline he had used was between 4 and 5 pints, but apparently larger amounts had been employed over a long period, and the bloodpressure was never raised, and so long as the saline was run in slow enough there was no danger. Admittedly the apparatus was cumbersome; indeed, that might be an advantage in that it might determine that it should only be used where rigid asepsis was likely to be carried out. With regard to Dr. Silk's suggestion that the surgeon should find the vein and do that part of the procedure, that would be an added task for the surgeon, and would necessitate the surgeon being ready to operate some time before the patient was anaesthetized. With regard to throat and mouth cases, he agreed with Dr. Silk that it was not always .an advantage to have the anaesthetist away from the field of operation. But there were certain throat and mouth cases which were now being performed with such a rigid system of asepsis that the anesthetist was obliterated almost completely, even when giving the anaesthetic by the inhalation method. The alternative angesthesia for throat and face operations was chloroform, and with the latter drug the haemorrhage would be less than with ether. In some of the cases he had seen, the hemorrhage was considerable, but in others not so great. With regard to the rate of injection, after the first thirty or forty cases, in which 5 per cent. solution was used, as the anesthesia was slow it was found that the strength of the solution might be increased from 1 oz. to 1V oz. of ether to the pint with complete safety. The period of induction was about four minutes for a fairly lusty individual. The tap was turned full on during the period of induction, and for a healthy adult man about 12 oz. would be required to get him under. For weakly persons about half that quantity would be used. Of course, more of the aneasthetic was used for the first few minutes; it was then much reduced, for fear of an overdose. He only gave it in one case out of the 136 without the previous injection of atropine, and in that one case the patient was practically in extremis with ruptured ectopic gestation. She certainly salivated with the infusion, but not to a great degree. In all the other cases atropine, atropine and morphia, or atropine, morphia and scopolamine were given previously, the exact dose and combination employed depending upon the condition of the patient.
Mr. PAGE, in reply, said he did not agree that in thyroid cases aneesthetized with hedonal, cyanosis occurred more than with inhalation aneestbesia; he believed it was less, and that there was less congestion in the air-passages. The anDesthetist need not be at the head of the patient in mouth cases if Kiihne's intubation tube was used, but cyanosis had always to be looked out for. If the air-passages were clear and the pulse could be felt, all was well with the patient. After two cases of carcinoma of the jaw and cheek which he operated upon, it was very striking how well the air-passages were kept open by this method. The pharynx was packed off, and the intubation tube remained in position while the operation was carried out. In answer to Mrs. Berry concerning the advantages possessed by hedonal over ether aneesthesia, he had not had much experience of the latter, but the hedonal infusion apparatus was more simple and was composed of metal, which was unbreakable; it did not easily get out of order, there was only one tap, and a dropper which could be carried separately, and the whole apparatus was capable of being boiled in the average hospital sterilizer. The stand was a, matter of relative unimportance. In one case where it was the method chosen the apparatus was put on a shelf. The solution could be boiled and remained stable; the active principle was not volatile, and therefore the solution could be put into the vein at the body temperature or a little over. But ether often entered the body comparatively cold, and that fact might account for some of the shock that occurred when very much of it was used. He understood that hedonal solution was much less irritating to the human tissues than was a solution of ether. There was no evidence of irritation about the wound when hedonal was given, but there was in some cases of ether infusion. Dr. Dixon considered that urethane was an ideal anaesthetic, and hedonal was a derivative of it. It was not excreted by the lungs, but was broken up and excreted by the kidneys. This meant that there was a minimum of irritation of the lungs. For patients to have eight hours' sleep following big operations on joints and on the abdomen was a great advantage. Hedonal was excreted comparatively slowly, and, therefore, when aneesthesia had been established no large quantity of fluid was required to maintain anasthesia. In two cases scopolamine and morphine were given before hedonal, and in both the cyanosis was more marked than in the cases in which it was not used. In three cases he gave hedonal by the mouth one and a half hours before the operation, and-followed it by a drink to the extent of half a pint. The patient came to the operating theatre in a sleep, and much less fluid was necessary to induce ansesthesia. This seemed a desirable method in cases where it was advisable to limit the amount of fluid. What appeared a disadvantage was that the period of slumber lasted for twenty-four hours after the operation in these cases.
